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(54) POWER STORAGE ELEMENT WITH THERMOSENSITIVE RESISTOR LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power storage 
element with no fear of rupture or fire of the power 
storage element even if high current caused by 
accidental short circuit of the power storage element 
flows, high safety, and high energy density. 
SOLUTION: By using conductive microbeads obtained by 
covering Ni or Cu on the surface of a hollow balloon 
formed with the partition of thermoplastic resin having a 
melting point of 120-1 70° C as a thermosensitive 
resistor 3, even if a power storage element is 
accidentally short-circuited, high current flows, and 
temperature is raised, the resin partition of the 
conductive microbeads is melted, and the conductive 
microbeads are electrically separated each other. 
Resistance value of a thermosensitive resistor layer 
mainly comprising the thermosensitive resistors is 
sharply increased, resistance value between an 
electrode current collector and an electrode layer is 
increased, and energy in the electrode layer is 
instantaneously released. 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAhVa4jwDA41 0050294P... 2008/05/21 



1 



JP 10-50294 (partial translation) 

"Storage device with heat sensitive resistant layer" 

[0016] 

<<Example 1>> 

<Formation of heat sensitive resistive layer of 
Example 1> As a heat sensitive resistive material, a hollow 
balloon with barrier wall consisting of vinylidene chloride - 
polyacrylonitrile copolymer resin (resin barrier wall 
softening point: 130 °C) having a particle size of 2 to 8 pm 
was coated with Ni by electroless plating to obtain conductive 
microbeads having a resistance value of 1 X 10" 3 Q • cm. A 
paste obtained by mixing 100 parts by weight of this 
conductive microbeads and 10 parts by weight of PVDF powder as 
matrix resin in N-methyl pyrrolidon to form a slurry was 
applied onto both surfaces of an aluminum foil having a 
thickness of 20 pm used as the positive electrode current 
collector and a copper foil having a thickness of 12 pm used 
as the negative electrode current collector, respectively, and 
dried in such a way that the thickness after drying per one 
surface was 10 pm, thereby forming a heat sensitive resistive 
layer . 
[0017] 

<Manufacture of positive electrode of Example 1> A 
paste obtained by mixing 88 parts by weight of lithium 
manganese spinel having a mean particle size of 5 pm as the 
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positive electrode active material, 2 parts by weight of 
ketjen black as the conductive assistant and 10 parts by 
weight of PVDF powder as the binder in N-methyl pyrrolidon to 
form a slurry was applied onto each of the heat sensitive 
resistive layers on the positive electrode current collector 
and dried in such a way that the thickness after drying per 
one surface was 100 pm, thereby forming the positive electrode 
active material layer. Subsequently, the density was adjusted 
by rolling with a roll press machine to obtain the positive 
electrode . 
[0018] 

<Manufacture of negative electrode of Example 1> A 
paste obtained by mixing 90 parts by weight of artificial 
graphite having a mean particle size of 25 pm as the negative 
electrode active material and 10 parts by weight of PVDF as 
the binder in N-methyl pyrrolidon to form a slurry was applied 
onto each of the heat sensitive resistive layers on the 
negative electrode current collector and dried in such a way 
that the thickness after drying per one surface was 100 pm, 
thereby forming a negative electrode active material layer. 
Subsequently, the density was adjusted by rolling with a roll 
press machine to obtain the positive electrode. 

[0025] 

<<Manufacture of battery >> The electrodes produced in 
Examples and Comparative Examples were wound cylindrically 
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with a separator made of microporous polypropylene film 
interposed therebetween to form an electrode group as shown in 
FIG. 1. After this electrode group was introduced into a 
battery case made of a steel, an electrolyte prepared by 
dissolving lithium hexaf luorophosphate into a solvent in which 
ethylene carbonate, dimethyl carbonate and diethyl carbonate 
were mixed in the volume ratio of 2:1:1 at the concentration 
of 1 mol/1 was poured into the battery case and the battery 
case was sealed by crimping method thereby to manufacture the 
battery- 
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